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REMARKS 

This is in full and timely response to the Final Office Action dated November 14, 2003 
(Paper No. 1 1). The present amendment amends claims 5, 6 and 8-1 1 in order to comply with 
the various informalities pointed out by the examiner in the Action. All finally rejected claims, 
namely claims 2-4, 8/12, 1 1/4, 1 1/12 and 12, have been cancelled in pursuit of the presently 
allowable claims. No new matter has been added. 

Entry of this After Final Amendment is proper under 37 C.F.R. § 1.116 since the 
amendment: (a) places the application in condition for allowance (for reasons discussed herein); 
(b) does not raise any new issues requiring further search and/or consideration; (c) satisfies a 
requirement of form asserted in the previous Office Action; and (d) places the application in 
better form for appeal, should an appeal be necessary. Reexamination and reconsideration under 
37 C.F.R. § 1.1 16 are therefore courteously solicited. 

Specification : 

The Applicant thanks the examiner for thoroughly reviewing the specification. A 
substitute specification, incorporating each of the changes suggested by the examiner, has been 
prepared and is attached to this amendment. Withdrawal of the objection to the specification is 
therefore courteously solicited. 

Claim Objections : 

Claims 5, 6 and 8-1 1 have been appropriately amended so as to comply with the various 
informalities pointed out by the examiner. In addition, the present amendment corrects the 
alleged lack of antecedent basis for elements present in claims 9-14. Specifically, independent 
claim 5 has been amended so as to explicitly define "circumferential directions" so as to provide 
the requisite antecedent basis sufficient to support the dependency of claims 9-14. Further, 
claim 5 also provides that "the easily broken portion is provided in plurality", thereby providing 
sufficient antecedent basis for the use of the term "easily broken portions" in subsequent 
dependent claims. Withdrawal of the objection to the claims is therefore respectfully requested. 
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Allowable Subject Matter 

The Applicant thanks the examiner for recognizing claims 5-7, 8/6, 8/7, 10/5, 10/6 and 
10/7 as representing allowable subject matter. In accordance with the examiner's suggestion, 
claim 5 has been rewritten in independent form to include all of the limitations of its base and 
intervening claim. Claim 5 is therefore allowable. Moreover, aside from the novel subject 
matter recited therein, claims 6-1 1 and 13-17, being dependent either directly or indirectly upon 
allowable base claim 5, are also allowable for at least the reasons set forth above. Withdrawal of 
the remaining rejections to the claims is therefore courteously solicited. 

Claim Rejections- 35 U.S.C. § 102(b) 

Each of the claims finally rejected under this section have been cancelled, without 
prejudice or disclaimer of the subject matter contained therein, in pursuit of the presently 
allowable claims. Withdrawal of this rejection is therefore respectfully requested. 

Claim Rejections- 35 U.S.C. § 103(a) 

Each of the claims finally rejected under this section have been cancelled, without 
prejudice or disclaimer of the subject matter contained therein, in pursuit of the presently 
allowable claims. Withdrawal of this rejection is therefore respectfully requested. 
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Conclusion 

For at least the foregoing reasons, each of the presently pending claims in this application 
is believed to be in immediate condition for allowance. Accordingly, the examiner is 
respectfully requested to pass this application to issue. If the examiner has any comments or 
suggestions that could place this application in even better form, the examiner is invited to 
telephone the undersigned attorney at the below-listed number. 

Applicant believes no fee is due with this response. However, if a fee is due, please 
charge our Deposit Account No. 1 8-001 3, under Order No. NIL-1 76, from which the 
undersigned is authorized to draw. 

Dated: April 14, 2004 Resp^ful^r^mitted^ 




1233(£0th Street, N.W. 
Suite 501 
Washington, DC 20036 
(202) 955-3750 
Attorney for Applicant 



Registration No.: 24,104 



, FISHMAN & GRAUER PLLC 



Attachments 
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POSITIONING METHOD AND POSITIONING STRUCTURE 
OF INHIBITOR SWITCH 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an inhibitor switch and to a positioning method 
and a positioning structure for mounting the inhibitor switch on an automatic 
transmission. 

2. Description of the Related Art 

A positioning method and a positioning structure for an inhibitor switch of the 
prior art are described in Unexamined Published Japanese Patent Application No. 8- 
74978 and shown in FIG. 9 and FIG. 10, for example. FIG. 9 is a perspective view 
showing the entirety of the inhibitor switch, and FIG. 10 is a sectional view showing the 
same. 

As shown in FIG. 9 and FIG. 10, an inhibitor switch 101 is provided with a 
terminal block 103, a case 105 and a moving block 107. The terminal block 103 is 
equipped with a plurality of stationary terminals 109. The terminal block 103 is equipped 
with a positioning hole 113. The case 105 is bonded to the terminal block 103 by fusing it. 
The case 105 is equipped with slots 1 15 for fastening and fixing purposes. 

The moving block 107 is equipped with moving contacts 111. The moving block 
107 is rotatably supported by the terminal block 103 and the case 105. The moving block 
107 is equipped with a fitting hole 121 to be fitted on a manual shaft 1 17 of the automatic 
transmission. 
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This inhibitor switch 101 is mounted by fitting the fitting hole ±4-9- 121 of the 
moving block 107 on the manual shaft 1 17 of the automatic transmission and by 
fastening the not-shown bolts inserted in the slots 1 15 to the housing side of the 
automatic transmission. At the time of mounting this inhibitor switch 101, an adjustment 
is made to align the detected position of the inhibitor switch 101 and a specific shift 
position according to the rotation of the manual shaft 117. This specific shift position is 
located, for example, at a neutral position (or N-position) of the automatic transmission. 

For this adjustment, with the bolts to be fastened in the slots 115 being loosened, 
the entire inhibitor switch 101 is made rotatable within the range of the slots 115 with 
respect to the manual shaft 1 17. A hole 1 19a with a_width across the flats of a positioning 
jig 1 19 is fitted on a fitting portion 1 17a with a_width across the flats at the leading end of 
the manual shaft 117. Next, the entire inhibitor switch 1 1 1 is turned, and the positioning 
pin 1 19b of the positioning jig 1 19 is inserted into the positioning hole 1 13 of the 
terminal block 103. In this state, the bolts in the two slots 1 15 are fastened to fix the 
inhibitor switch 101 on the housing of the automatic transmission. 

By the aforementioned fastening work using the positioning jig 119, therefore, aH 
the moving block 107 and the terminal block 103 are accurately adjusted to the N- 
position of the manual shaft 1 17, so that the inhibitor switch 101 can be reliably fixed in 
the accurately positioned state with respect to the manual shaft 117. 

By the aforementioned positioning method and positioning structure of the 
inhibitor switch, however, during a^the stage in which t o ass e mble the inhibitor switch 
101 is assembled with the automatic transmission, the positioning adjustment has to be 
made by using the positioning jig 1 19^ thereby to rais e a probl e m tha t causing the 
assembling work of the inhibitor switch 101 to increase in complexity. is complicat e d. 

SUMMARY OF THE INVENETION INVENTION 
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An object of the present invention is to provide an inhibitor switch positioning 
method and structure, which can assemble an inhibitor switch in an accurately positioned 
state with an automatic transmission without any positioning adjustment. 

According to a first asp e ct of th e inv e ntion, th e r e is provid e d a positioning 
m e thod of an inhibitor switch including a switch housing having a terminal block having 
stationary contacts and a cover, and a moving block fitted on a manual shaft of an 
automatic transmi s sion and having moving contacts for rotating with respect to the switch 
hou s ing, the inhibi tor switch b e ing fixed on the housing of the automatic transmi ssion for 
detecting the shift position of the automatic transmission electrically from a relative 
rotational position r e lation betw e en th e stationary contacts and th e moving contacts in 
accordanc e with th e rotation of th e manual shaft of th e automatic transmission, which 
comprise s t e mporarily fast e ning th e switch housing and th e moving block in advanc e , 
befor e the inhibitor switch is fix e d on the automatic transmission, through e asily brok e n 
portions to b e brok e n at a set torqu e , at r e lativ e rotation po s itions for d e t e cting a s pecific 
shift position of th e automatic transmission; fixing th e inhibitor switch on the automatic 
transmission after the moving block in the temporarily fasten e d state was fitted on th e 
manual shaft at th e specific shift position; and then releasing the temporarily fastened 
state by rotating the manual s haft to break th e easily broken portions. 

According to a se cond aspect of the invention, th e re is provid e d a positioning 
structur e of an inhibitor switch including a switch hou s ing having a terminal block 
having stationary contacts and a cov e r, and a moving block fitt e d on a manual s haft of an 
automatic transmi ss ion and having a fitting hol e and moving contacts for rotating with 
resp e ct to th e switch housing, th e inhibitor switch b e ing fix e d on th e housing of the 
automatic transmission for d e t e cting the shift position of th e automatic transmission 
e lectrically from a r e lativ e rotational position r e lation b e twe e n the stationary contacts and 
th e moving contacts in accordanc e with th e rotation of th e manual shaft of th e automatic 
transmi ss ion, which compri se s a tack fastening m e mber fa s ten e d b e tween th e switch 
housing and the moving block in advanc e , b e for e th e inhibitor switch is fixed on th e 
automatic transmission, at relativ e rotation po s ition s for detecting a sp e cific shift po s ition 
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of th e automatic transmission and adapted to b e brok e n at a s e t torqu e , wh e r e in th e 
moving block is brought into a t e mporarily fasten e d state with resp e ct to the switch 
hou s ing; after th e moving block in th e t e mporarily fasten e d stat e was fitt e d on the manual 
shaft at th e sp e cific shift position, th e inhibitor switch is fix e d on th e automatic 
transmission; and the temporarily fast e n e d stat e is th e n r e leas e d by rotating th e manual 
shaft to break the easily broken portions. 

According to a third aspect of the invention, there is provided a positioning 
s tructure of an inhibitor switch including a switch housing having a terminal block 
having stationary contacts; and a moving block fitted on a manual shaft of an automatic 
transmission and having a fitting hole and moving contacts for rotating with respect to the 
terminal block, th e inhibitor switch b e ing fix e d on th e housing of th e automatic 
transmission for d e t e cting the shift position of th e automatic tran s mission electrically 
from a r e lativ e rotational position r e lation b e tw ee n th e stationary contacts and th e moving 
contacts in accordance with th e rotation of the manual shaft of th e automatic transmission, 
which comprise s a tack fast e ning memb e r fast e ned b e tw e en the terminal block and the 
moving block in advance, before the inhibitor switch is fixed on the automatic 
transmis s ion, at relati ve rotation positions for detecting a s pecific shift position of the 
automatic tran s mi s sion and adapted to be broken at a set torque, wherein the moving 
block is br ou g ht into a temporarily fa s tened s tate with re s pect to the terminal block; after 
the moving block in the temporarily fastened state was fitted on the manual s haft at the 
s pecific shift po s ition, the inhibitor switch i s fixed on the automatic transmi s sion; and the 
t e mporarily fast e n e d state is then r e l e as e d by rotating th e manual s haft to break th e e asily 
brok e n portion s . 

In a positioning structur e of an inhibitor switch as s e t forth in th e third asp e ct of 
the inv e ntion, according to a fourth asp e ct of th e inv e ntion, the tack fastening m e mber is 
made of a r e sin and includ e s a first fix e d portion to b e fix e d on th e sid e of the terminal 
block, a second fix e d portion to be fix e d on th e sid e of th e moving block, and an easily 
brok e n portion for conn e cting the first and second fixed portions. 
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In a positioning structure of an inhibitor switch as set forth in the fourth aspect of 
the inv e ntion, according to a fifth asp e ct of the inv e ntion, the first and s e cond fix e d 
portions are form e d into a ring shape g e n e rally conc e ntric to th e fitting hol e of th e 
moving block; and th e easily brok e n portion is provid e d in plurality in th e circumf e r e ntial 
directions betw ee n the first and second fix e d portions. 

In a positioning structure of an inhibitor switch as set forth in the fourth or fifth 
aspect of the invention, according to a sixth aspect of the invention, the first fixed portion 
is equipped with an outer press - fit portion; the second fixed portion is equipped with an 
inn e r press fit portion; the terminal block is equipped with an output press fitting 
accommodating portion for press - fitting the output pre s s fit portion; the moving block i s 
e quipped with an inn e r press fitting accommodating portion for pr e s s fitting th e inner 
pr e ss - fit portion; and e ach of th e pre s s - fit portions has a crushing str e ngth set high e r than 
th e strength of the easily brok e n portions. 

In a positioning structur e of an inhibitor switch as s e t forth in the sixth aspect of 
the invention, according to a seventh aspect of the invention, the terminal block is 
equipped with an inward circumference for confronting that abuts the outer circumference 
of the ring shaped first fixed portion; the moving block is equipped with an outward 
circumference for confrontin gthat abuts the inn e r circumference of the ring - shaped 
s e cond fixed portion; and an accommodating recess for accommodating the first and 
s econd fixed portion s is formed between the inward circumf e renc e and th e outward 
circumf e r e nc e . 

In a positioning s tructur e of an inhibitor switch as s e t forth in the sixth or sev e nth 
asp e ct of th e inv e ntion, according to an e ighth asp e ct of the inv e ntion, th e first fix e d 
portion is e quipped s e parat e ly of th e out e r pr e ss fit portion with out e r fastening portions 
to b e fast e n e d and fix e d on th e sid e of the t e rminal block; th e s e cond fix e d portion is 
equipped separat e ly of the inner press fit portion with inn e r fa s tening portions to be 
fast e n e d and fixed on the s ide of the moving block; the outer fast e ning portions are 
additionally th e rmally additionally fastened and fixed on th e side of the t e rminal block; 
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and th e inn e r fast e ning portion s arc additionally th e rmally additionally fa s t e ned and fixed 
on the sid e of th e moving block. 

In a positioning structure of an inhibitor switch as s e t forth in th e s e v e nth asp e ct 
of the inv e ntion, according to a ninth asp e ct of th e inv e ntion, th e out e r pr e ss fitting 
accommodating portions, th e inner pr e ss fitting accommodating portions and th e 
accommodating recess ar e opened to th e out e r faces of the terminal block and the moving 
block. 

In a po s itioning structure of an inhibitor switch as set forth in any of th e fourth to 
ninth aspects of th e invention, according to a tenth aspect of the invention, the ea s ily 
brok e n portions ar e int e rposed in plurality at diff e rent spacings in th e circumferential 
directions betw ee n th e first and s e cond fix e d portions. 

In a positioning structur e of an inhibitor switch as s e t forth in any of th e fourth to 
t e nth aspects of th e inv e ntion, according to an e l e v e nth asp e ct of th e invention, th e e asily 
broken portions are gradually thinned from both of the first fixed portion and the second 
fixed portion to the others to form stress concentrat e d portions at their interm e diate 
portions. 

According to the fir s t aspect of the invention, there is provided a positioning 
method of an inhibitor switch including: a switch housing having a terminal block having 
stationary contacts and a cov e r; and a moving block fitt e d on a manual shaft of an 
automatic tran s mi s sion and having moving contacts for rotating with resp e ct to th e switch 
housing, wh e r e in th e inhibitor switch is fixed on th e housing of the automatic 
transmission for det e cting the shift position of th e automatic transmission e l e ctrically 
from a r e lative rotational position r e lation b e tw ee n th e stationary contacts and th e moving 
contacts in accordanc e with th e rotation of th e manual s haft of th e automatic transmission. 
In this po s itioning method, the switch housing and th e moving block can b e t e mporarily 
fastened in advanc e , before the inhibitor switch is fixed on th e automatic transmi s sion, by 
e asily broken portion s to b o broken at a s et torque, at relative rotation position s for 
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d e t e cting a specific shift position of th e automatic transmission. 

Th e r e for e , the r e lativ e rotation positions for d e t e cting th e specific shift position of 
th e automatic transmission b e twe e n th e switch hou s ing and th e moving block can b e 
accurat e ly position e d. 

The inhibitor switch can be fixed on the automatic transmission aft e r the moving 
block in that t e mporarily fast e ned state was fitted on th e manual shaft at the specific shift 
position. 

Th e refore, it is possible to accurately position the specific shift position of the 
manual shaft and th e r e lativ e rotation positions of th e switch housing and the moving 
block for d e tecting the sp e cifi c s hift position. In this state, mor e ov e r, th e inhibitor switch 
i s fixed on the automatic transmission so that the positional r e lation b e twe e n th e switch 
housing and th e moving block and th e manual shaft can b e accurat e ly d e t e rmin e d. 

After this, the temporarily fastened state can be released by rotating the manual 
shaft to break the easily broken portions. 

Therefor e , the inhibitor switch can be brought into a using stat e without any 



Thus, at the tim e of mounting th e inhibitor switch, the inhibitor switch can be 
accurat e ly assembled with e xtrem e e ase with th e automatic transmission without any 
s p e cial positioning work using a jig. 

According to th e s e cond one aspect of the invention, there is provided a 
positioning structure of an inhibitor switch including: a switch housing having a terminal 
block having stationary contacts and a cover; and a moving block fitted on a manual shaft 
of an automatic transmission and having a fitting hole and moving contacts for rotating 
with respect to the switch housing, wherein the inhibitor switch is fixed on the housing of 
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the automatic transmission for detecting the shift position of the automatic transmission 
electrically from a r e lativ e rotational position corresponding to a relationship r e lation 
between the stationary contacts and the moving contacts in accordance with the rotation 
of the manual shaft of the automatic transmission. In the positioning structure, the switch 
housing and the moving block can be temporarily fastened by a tack-fastening member to 
be broken at a set torque, before the inhibitor switch is fixed on the automatic 
transmission, at relative corresponding rotation positions for detecting a specific shift 
position of the automatic transmission. 

Therefore, it is possible to accurately position the relativ e corresponding rotation 
positions for detecting the specific shift position of the automatic transmission between 
the switch housing and the moving block. 

After the moving block in this temporarily fastened state was-is_fitted on the 
manual shaft at the specific shift position, the inhibitor switch can be fixed on the 
automatic transmission. 

Therefore, it is possible to accurately position the specific shift position of the 
manual shaft and the relative correspondmg rotation positions of the switch housing and 
the moving block for detecting the specific shift position. In this state, moreover, the 
inhibitor switch is fixed on the automatic transmission so that the positional relation 
relationship b etween the switch housing and the moving block and the manual shaft can 
be accurately determined. 

After this, the temporarily fastened state can be released by rotating the manual 
shaft to break the easily broken portions. 

Therefore, the inhibitor switch can be brought into a using state without any 
special work. 
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Thus, at the time of mounting the inhibitor switch, the inhibitor switch can be 
accurately assembled with extreme ease with the automatic transmission without any 
special positioning work using a jig. 

According to the third another aspect of the invention, there is provided a 
positioning structure of an inhibitor switch including: a switch housing having a terminal 
block having stationary contacts; and a moving block fitted on a manual shaft of an 
automatic transmission and having a fitting hole and moving contacts for rotating with 
respect to the terminal block, wherein the inhibitor switch is fixed on the housing of the 
automatic transmission for detecting the shift position of the automatic transmission 
electrically from a relative rotational position corresponding to a relationship relation 
between the stationary contacts and the moving contacts in accordance with the rotation 
of the manual shaft of the automatic transmission. The terminal block and the moving 
block can be temporarily fastened by a tack- fastening member to be broken at a set 
torque, in advance before the inhibitor switch is fixed on the automatic transmission, at 
relative corresponding rotation positions for detecting a specific shift position of the 
automatic transmission and adapted to be broken at a set torque. 

Therefore, it is possible to accurately position the relative corresponding: rotation 
positions for detecting the specific shift position of the automatic transmission between 
the terminal block and the moving block. 

After the moving block in this temporarily fastened state was-is^fitted on the 
manual shaft at the specific shift position, the inhibitor switch can be fixed on the 
automatic transmission. 

Therefore, it is possible to accurately position the specific shift position of the 
manual shaft and the r e lativ e corresponding rotation positions of the terminal block and 
the moving block for detecting the specific shift position. In this state, moreover, the 
inhibitor switch is fixed on the automatic transmission so that the positional 
refetienrelationship between the terminal block and the moving block and the manual 
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shaft can be accurately determined. 

After this, the temporarily fastened state can be released by rotating the manual 
shaft to break the easily broken portions. 

Therefore, the inhibitor switch can be brought into a using state without any 
special work. 

Thus, at the time of mounting the inhibitor switch, the inhibitor switch can be 
accurately assembled with extreme ease with the automatic transmission without any 
special positioning work using a j ig. 

In addition^ to th e e ff e cts of th e third asp e ct of th e inv e ntion, according to still 
anothe r th e fourth aspect of the invention, the tack-fastening member is made of a resin 
and includes: a first fixed portion to be fixed on the side of the terminal block; a second 
fixed portion to be fixed on the side of the moving block; and an easily broken portion for 
connecting the first and second fixed portions. The relative corresponding rotation 
positions of the terminal block and the moving block can be temporarily fastened reliably 
by the tack-fastening member. 

When the manual shaft is rotated after the assembly, moreover, the second fixed 
portion on the moving block side rotates with respect to the first fixed portion on the 
terminal block side so that the easily broken portion can be broken at the set torque. As a 
result, the inhibitor switch can be easily brought into the using state. Moreover, the first 
and second fixed portions and the easily broken portion can be integrally molded of the 
resin with ease. 

In addition to th e e ffects of th e fourth aspect of th e inv e ntion , according to the 
fiftk -sti.ll another aspect of the invention, the first and second fixed portions are formed 
into a ring shape generally concentric to the fitting hole of the moving block, and the 
easily broken portion is provided in plurality in the circumferential directions between the 
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first and second fixed portions. Therefore, the easily broken portions can be individually 
thinned and can be reliably broken at the set torque while suppressing their flexibility. 

In addition to th e e ffects of th e fourth or fifth aspect of the inv e ntion , according to 
still anothe r the th e sixth aspect of the invention: the first fixed portion is equipped with 
an outer press-fit portion, and the second fixed portion is equipped with an inner press-fit 
portion; the terminal block is equipped with an output press-fitting accommodating 
portion for press-fitting the output press-fit portion, and the moving block is equipped 
with an inner press-fitting accommodating portion for press-fitting the inner press-fit 
portion; and each of the press-fit portions has a crushing strength set higher than the 
strength of the easily broken portions. While the tack-fastening member is being reliably 
fixed by the press-fitting operation in the terminal block and the moving block, therefore, 
the easily broken portions can be reliably broken without inviting any looseness in the 
press-fits. 



In additio n to th e eff e cts of th e six asp e ct of th e inv e ntion , according to still 
another the s eventh aspect of the invention, the terminal block is equipped with an inward 
circumference for confrontin g that abuts the outer circumference of the ring-shaped first 
fixed portion, and the moving block is equipped with an outward circumference fer 
confronting that abuts the inner circumference of the ring-shaped second fixed portion, 
and an accommodating recess for accommodating the first and second fixed portions is 
formed between the inward circumference and the outward circumference. Therefore, the 
first and second fixed portions are accommodated in the accommodating recess so that 
the outer circumference of the first fixed portion can confront abuts the inward 
circumference of the terminal block and so that the inner circumference of the second 
fixed portion can confront abuts the outward circumference of the moving block. 

When the easily broken portions are broken, therefore, the first fixed portion and 
the second fixed portion are to be deformed outward and inward, respectively. By the 
inward circumference and the outward circumference, however, the first and second fixed 
portions are supported and prevented from being deformed to transmit the breaking force 
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reliably to the easily broken portions thereby to break them accurately at the set torque. 

In addition to the e ffects of th e sixth or s e v e nth asp e ct of th e invention , according 
to still another the e ighth aspect of the invention, the first fixed portion is equipped 
separately of the outer press-fit portion with outer fastening portions to be fastened and 
fixed on the side of the terminal block, and the second fixed portion is equipped 
separately of the inner press-fit portion with inner fastening portions to be fastened and 
fixed on the side of the moving block, and the outer fastening portions are additionally 
thermally additionally fastened and fixed on the side of the terminal block, and the inner 
fastening portions are additionally thermally additionally fastened and fixed on the side 
of the moving block. Even after the easily broken portions were broken, therefore, the 
first fixed portion can be held on the terminal block, and the second fixed portion can be 
held on the moving block, so that the dust can be prevented from being accumulated. 

Upon the outer press-fit portions and the inner press-fit portions, moreover, the 
thermal influences of the additional thermal thermally additionally fastening operations 
of the outer fastening portions and the inner fastening portions can be suppressed to 
suppress the looseness due to the thermal influences of the outer press-fit portions and the 
inner press-fit portions. Therefore, the easily broken portions can be reliably broken. 

In addition to th e e ff e cts of th e seventh aspect of the invention , according to still 
anothe rt he ninth aspect of the invention, the outer press-fitting accommodating portions, 
the inner press-fitting accommodating portions and the accommodating recess are opened 
to the outer faces of the terminal block and the moving block. Therefore, the tack- 
fastening member can be easily mounted. Even if the tack-fastening member should 
come after being broken, moreover, it would go out of the inhibitor switch so that it 
would not trouble the function of the inhibitor switch. 

In addition to th e e ff e cts of any of the fourth to ninth a s p e cts of the invention , 
according to sti ll another the t e nth a s pect of the invention, the easily broken portions are 
interposed in plurality at different spacings in the circumferential directions between the 
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first and second fixed portions. At th e using time of W hen the inhibitor switch is used 
after the easily broken portions wefe- are broken, the intervals? at which the individual 
broken faces of the easily broken portions of the first and second fixed portions 
simultaneously confront touch in the rotational direction when the second fixed portion is 
rotated with respect to the first fixed portion by the rotation of the moving block 
accompanying the rotation of the manual shaft? are suppressed only one time for a 
rotation of 360 degrees. At the using time point just after being broken, even the broken 
faces of the easily broken portions of the first and second fixed portions contact each 
ethefr rother and the states of tha-simultaneous contacts contact and no contact are not 
repeated so that the fluctuation of the operation torque can be drastically suppressed. 

In addition to th e e ff e cts of any of th e fourth to t e nth asp e cts of th e inv e ntion , 
according to still anothe r th e e l e v e nth aspect of the invention, the easily broken portions 
are gradually thinned from both of the first fixed portion and the second fixed portion to 
the others to form stress-concentrated portions at their intermediate portions. When the 
second fixed portion rotates with respect to the first fixed portion, therefore, the shearing 
stress is concentrated at the stress concentrated portions of the easily broken portions to 
break the easily broken portions easily and reliably at the set torque at the stress 
concentrated portions. The broken faces of the easily broken portions can be easily 
extended along the directions of the fetetive corresponding rotations of the first and 
second fixed portions. When the second fixed portion rotates with respect to the first 
fixed portion, the broken faces at the easily broken portions of the first and second fixed 
portions can be suppressed from contacting to prevent the fluctuation of the operation 
torque more reliably. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top plan view of an inhibitor switch according to which one 
embodiment of the present invention is appli e d ; 
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FIG. 2 is an enlarged top plan view of an essential portion of the inhibitor switch 
according to one embodiment; 

FIG. 3 is a sectional view taken in arrows 3A-3A of FIG. 2 according to one 
embodiment; 

FIG. 4 is a top plan view of a tack- fastening member according to one 
embodiment; 

FIG. 5 is a sectional view taken in arrows 5B-5B of FIG. 4 according to one 
embodiment; 

FIG. 6 relates to one embodiment, of which: 

FIG. 6A is an enlarged top plan view of an essential portion showing an easily 
broken portion; 

FIG. 6B is a sectional view of a stress concentrated portion; 

FIG. 6C is an enlarged top plan view of an essential portion after the easily 
broken portion was broken; 

FIG. 6D is an enlarged top plan view of an essential portion showing an easily 
broken portion having no stress concentrated portion; and 

FIG. 6E is an enlarged top plan view of an essential portion showing the stress 
concentrated portion broken; 

FIG. 7 is an enlarged top plan view of an essential portion showing an 
accommodating portions according to one embodiment; 
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FIG. 8 is a sectional view taken in arrows 8C-8C of FIG. 7 according to one 
embodiment; 

FIG. 9 is a perspective view of an inhibitor switch according to a prior art 
example; and 

FIG. 10 is a sectional view of the inhibitor switch according to the prior art 
example. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 1 is a top plan view of an inhibitor switch 1 to which the invention is applied; 
FIG. 2 is an enlarged top plan view of an essential portion; and FIG. 3 is a sectional view 
taken in arrows 3A-3A of FIG. 2. As shown in FIGS. 1 to 3, an inhibitor switch 1 is 
provided with a terminal block 3, a case 5 and a moving block 7. 

The terminal block 3 is equipped with a plurality of stationary contacts 9, as 
shown in FIG. 3. To the terminal block 3, there is bonded the case 5 to construct a switch 
housing 10, in which a contact accommodating chamber 1 1 is formed . The terminal block 
3 and the case 5 are bonded at a fused portion 12, for example, by a high-frequency 
fusing method. Between the terminal block 3 and the case 5, moreover, there is 
sandwiched a rubber seal member 13 such as an O-ring. The case 5 is th e rmally 
additionally thermally fastened and fixed on a bracket 15 at four additionally fastened 
portions 14. From two portions of the bracket 15, there are protruded two fixing 
protrusions 16 and 17, in which fastening slots 19 and 21 are individually formed. 

The moving block 7 is composed of a boss portion 23 and a contact supporting 
disc 25. The boss portion 23 is rotatably supported by the terminal block 3 and the case 5. 
Between the boss portion 23, and the terminal block 3 and the case 5, there is sandwiched 
a seal member 26 made of rubber such as an O-ring. In the boss portion 23, there is 
formed a fitting hole 24 having a width across the flats thereof . This fitting hole 24 fits on 
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the manual shaft of an automatic transmission. The contact supporting disc 25 is extended 
into the contact accommodating chamber 1 1. A plurality of moving contacts 27 are 
supported on the contact supporting disc 25. 

And, the The shift position of the automatic transmission em -may also be 
electrically detected from the rotational position r e lations relationship between the 
stationary contacts 9 and the moving contacts 27 according to the rotation of the manual 
shaft. 

The positioning structure of this inhibitor switch 1 is equipped with a tack- 
fastening member 29, as shown in FIG. 1, FIG. 2 and FIG. 3. The tack- fastening member 
29 fastens the terminal block 3 and the moving block 7 temporarily at a specific shift 
position of the automatic transmission, e.g., at a r e latively corresponding rotational 
position for detecting a neutral position (or N-position), for example. Therefore, the 
terminal block 3 is provided with an accommodation recess 31, in which the tack- 
fastening member 29 is accommodated. 

The tack- fastening member 29 is shown in FIG. 4 and FIG. 5. FIG. 4 is a top plan 
view of the tack-fastening member 29, and FIG. 5 is a sectional view taken in arrows SB- 
SB of FIG. 4. 

As shown in FIG. 4 and FIG. 5, the tack- fastening member 29 is made of a resin 
such as polyphenylene sulfide (PPS). However, the material for the tack-fastening 
member 29 can be variously selected according to a later-described breaking torque. The 
tack-fastening member 29 is made so as to be symm e tric symmetrical in the thickness 
direction so that it has no directivity in the thickness direction. 

The tack- fastening member 29 is equipped with a first fixed portion 33, a second 
fixed portion 35 and easily broken portions 37 connecting the first and second fixed 
portions 33 and 35. 
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The first and second fixed portions 33 and 35 are formed into such ring shapes as 
are generally concentric with the fitting hole 24 of the moving block 7. The first fixed 
portion 33 is fixed on the side of the terminal block 3, and the second fixed portion 35 is 
fixed on the side of the moving block 7. 

From the outer circumference of the first fixed portion 33, there are protruded a 
pair of outer fastening portions 39 for fastening/fixing purposes. The outer fastening 
portions 39 are made thinner than, that is, one half as thick as the first fixed portion 33. In 
the individual outer fastening portions 39, there are formed through hol e s through-holes 
39a. On the outer circumference of the first fixed portion 33, there are also formed a 
plurality of, e.g., four outer press-fit portions 41 which are protruded radially outward. 
On the root side of each outer press-fit portion 41, there are protruded a pair of press- 
fitting protrusions 43 on the two circumferential sides. The spacing between the leading 
ends of the protrusions 43 is made slightly larger than the width of the outer press-fit 
portion 41 so that it contributes to the later-described press-fitting. The first fixed portion 
33 is wholly chamfered at 45. These chamfers 45 make it easy to mount the first fixed 
portion 33 on the side of the terminal block 3. 

The second fixed portion 35 is made as thick as the first fixed portion 33, and 
inner fastening portions 47 for fastening/fixing purposes are protruded from the inner 
circumference of the second fixed portion 35. The inner fastening portions 47 are made 
thinner than, that is, as thick as the second fixed portion 35. The inner fastening portions 
47 are arranged with a shift of about 90 degrees with respect to the outer fastening 
portions 39 of the first fixed portion 33. Therefore, the tack- fastening member 29 can be 
reliably fixed by the outer fastening portions 39 and the inner fastening portions 47 a 
which are offset by about 90 degrees. In the inner fastening portions 47, there are formed 
through hol e s through-holes 47a. On the inner circumference of the second fixed portion 
35, there are formed a plurality of, e.g., four inner press-fit portions 49 which are 
protruded radially inward. On the leading end side of each inner press-fit portion 49, 
there are protruded a pair of press-fitting protrusions 51 on the two circumferential sides. 
The spacing between the leading ends of the protrusions 51 is made slightly larger than 
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the width of the inner press-fit portion 49 so that it contributes to the later-described 
press-fitting. The second fixed portion 35 is wholly chamfered at 53 on its inner 
circumferential side. These chamfers 53 make it easy to mount the second fixed portion 
35 on the side of the moving block 7. 

The protrusions 43 are arranged on the root sides of the individual outer press-fit 
portions 41, and the protrusions 51 are arranged on the leading end sides of the individual 
inner press-fit portions 49. This is because the individual protrusions 43 and 51 are 
arranged as close to the center of rotation as possible. Wkh- Thus, according to thisthe 
arranging construction of the individual protrusions 43 and 51, the dislocations in the 
circumferential directions can be e xtr e m e ly dramatically reduced, even if the individual 
protrusions 43 and 51 are differ e ntly non-uniformly crushed when press-fitted, so that the 
accuracy dispersions can be drastically reduced. 

The easily broken portions 37 are provided in plurality at unequal spacings in the 
circumferential directions between the first and second fixed portions 33 and 35. The 
easily broken portions 37 are formed, as shown in FIG. 5 and FIG. 6 A. FIG. 6 A is an 
enlarged top plan view of an essential portion showing the easily broken portion; FIG. 6B 
is a sectional view of a stress concentrated portion; FIG. 6C is an enlarged top plan view 
of an essential portion after the easily broken portion was broken; FIG. 6D is an enlarged 
top plan view of an essential portion showing an easily broken portion having no stress 
concentrated portion; and FIG. 6E is an enlarged top plan view of an essential portion 
showing the stress concentrated portion of the structure shown in FIG. 6D, after being 
broken. 

As shown in FIG. 5 and FIGS. 6A and 6B, the easily broken portion 37 is 
gradually thinned in the thickness directions (normal to the Drawing) and in the 
circumferential directions from both the first fixed portion 33 and the second fixed 
portion 35 to the others, to form a stress concentrated portion 55 in its intermediate 
portion. The stress concentrated portion 55 is sectionally formed into a rectangular 
sectional shape, as shown in FIG. 6B, because its molding structure is simplified. 
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However, the sectional shape of the stress concentrated portion 55 should not be limited 
to the rectangular sectional shape, but a circular section or another could be arbitrarily 
selected. Moreover, the easily broken portion 37 is formed by thinning it gradually in 
both the thickness directions and the circumferential directions. However, the stress 
concentrated portion 55 could also be formed by thinning it gradually only in the 
thickness or circumferential directions. 

The breaking strength of the easily broken portion 37 is set lower than the 
crushing strength against the press-fittings of the protrusions 43 of the outer press-fit 
portions 41 into outer press-fitting accommodating portions 63 and the press-fittings of 
the protrusions 5 1 of the inner press-fit portions 49 into inner press-fitting 
accommodating portions 71. In other words, the crushing strength of the individual press- 
fit portions is set higher than that of the easily broken portion 37. 

The accommodating portion 3 1 and its periphery are made T as shown in FIG. 7 
and FIG. 8. FIG. 7 is a top plan view showing the accommodating portion 31 and its 
periphery, and FIG. 8 is an enlarged sectional view taken in arrows 8C-8C of FIG. 7. As 
shown in FIG. 7 and FIG. 8, the accommodating portion 31 is formed between an inward 
circumference 57 and an outward circumference 65. The inward circumference 57 is 
formed on the side of the terminal block 3 and is formed into a circular shape concentric 
to the fitting hole 24 of the moving block 7. The first fixed portion 33 is closely fitted at 
its outer circumference in the inward circumference 57, which confronts abuts the outer 
circumference of the first fixed portion 33. The outward circumference 65 is formed on 
the side of the moving block 7 and is formed into a concentric circular shape as the outer 
circumference of the boss portion 23. The second fixed portion 35 is closely fitted at its 
inner circumference on the outward circumference 65, which confronts abuts the inner 
circumference of the second fixed portion 35. 

On the outer circumference of the accommodating recess 31, there are formed a 
pair of outer fastening accommodating portions 59. These outer fastening 
accommodating portions 59 accommodate the outer fastening portions 39 and are made 
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slightly shallower than the accommodating recess 31. In the outer fastening and 
accommodating portions 59, there are protruded protrusions 61 for th e rmally additionally 
additional thermal fastening purposes. 

On the outer circumferential side of the accommodating recess 31, there are 
further formed the outer press- fitting accommodating portions 63. These-Fourputer 
press-fitting accommodating portions 63 are provided in fem^ order to correspond to the 
number of outer press-fit portions 41. Two circumferential sides of the outer press-fitting 
accommodating portion 63 are formed into engaging faces 63 a. When the outer press-fit 
portions 41 are accommodated in the outer press-fitting accommodating portions 63, the 
engaging faces 63a confront closely abut the circumferential side portions 41a of the 
outer press-fit portions 41 closely and press-fit the protrusions 43 between the engaging 
faces 63a. 

The boss portion 23 is equipped with a pair of inner fastening accommodating 
portions 67. These inner fastening accommodating portions 67 accommodate the inner 
fastening portions 47 of the tack-fastening member 29. In the inner fastening 
accommodating portions 67, there are formed protrusions 69 for additionally thermally 
additionally fastening the protrusions 69. 

In the boss portion 23, there are further formed the inner press-fitting 
accommodating portions 71. These inner press-fitting accommodating portions 71 are 
provided in four to correspond to the inner press-fit portions 49 of the tack- fastening 
member 29. On the two circumferential sides of each inner press-fitting accommodating 
portion 71, there are formed engaging faces 71a. When the inner press-fit portions 49 are 
accommodated in the inner press-fitting accommodating portions 71, the engaging faces 
71a confront abut the circumferential side portions 49a of the inner press-fit portions 49 
closely and press-fit the protrusions 51 between the engaging faces 71a. 

H e r e will b e describ e d th eThe tack- fastening operations of the terminal block 3 
and the moving block 7 will now be described . These operations are performed by 
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accommodating the tack-fastening member 29, as shown in FIG. 4 and FIG. 5, in the side 
of the accommodating recess 31 of FIG. 7 and FIG. 8. For this accommodation, the 
terminal block 3 and the moving block 7 are adjusted to a specific shift position of the 
automatic transmission, e.g., to a reiative corresponding rotational position for detecting 
an N-position. In this state, the tack-fastening member 29 is fitted on the side of the 
accommodating portion 31. The tack- fastening member 29 has no directivity in its 
thickness direction so that it can be fitted in the accommodating recess 31 from the front 
or back side. Therefore, this fitting work can be easily done. By this fitting work, the 
outer fastening portions 39 are accommodated in the outer fastening accommodating 
portions 59, and the inner fastening portions 47 are accommodated in the inner fastening 
accommodating portions 67. The th e rmally additionally fastening protrusions 61 and 69^ 
which have additionally been thermally fastened, are fitted in the through holes 39a and 
47a of the outer fastening portions 39 and the inner fastening portions 47. By additionally 
thermally additionally fastening the protrusions 61 and 69, the outer fastening portions 39 
are fastened and fixed in the outer fastening accommodating portions 59, and the inner 
fastening portions 47 are fastened and fixed in the inner fastening accommodating 
portions 67. 

Simultaneously with this, the outer press-fit portions 41 of the first fixed portion 
33 are accommodated in the outer press-fitting accommodating portions 63, and the inner 
press-fit portions 49 of the second fixed portion 35 are accommodated in the inner press- 
fitting accommodating portions 71. At this time, these accommodations can be easily 
effected by the chamfers 45 and 53 of the tack-fastening member 29. At these 
accommodations, the protrusions 43 of the outer press-fit portions 41 are press-fit 
between the engaging faces 63 a of the outer press-fitting accommodating portions 63, 
and the protrusions 5 1 of the inner press-fit portions 49 are press-fit between the 
engaging faces 71a of the inner press-fitting accommodating portions 71. 

By these operations, the tack-fastening member 29 can be accommodated without 
any looseness in the accommodating recess 31. In this case, the outer press-fitting 
accommodating portions 63, the outer fastening accommodating portions 59, the inner 
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press-fitting accommodating portions 71, the inner fastening accommodating portions 67 
and the accommodating recess 3 1 are opened to the outer faces of the terminal block 3 
and the moving block 7 so that the tack-fastening member 29 can be easily mounted. 

This tack-fastened state is shown in FIG. 1, FIG. 2 and FIG. 3. In this tack- 
fastened state, the inhibitor switch 1 is assembled with the automatic transmission. 
Specifically, the moving block 7 in the tack-fastened state is fitted at its fitting hole 24 on 
the manual shaft at a specific shift position^ such as at the N-position. Next, bolts are 
inserted into the slots 19 and 21 of the bracket 15 to fasten and fix it on the housing side 
of the automatic transmission. As a result, the inhibitor switch 1 is completely mounted. 

At this mounting time, the bracket 15 on the side of the case 5 may invite an 
assembling error for each product with respect to the accurate positioning of the terminal 
block 3 and the moving block 7 by the tack-fastening member 29. The dislocation of the 
bracket 15 with respect to the automatic transmission due to such error can be absorbed 
in the slots 19 and 21. Specifically, the fitting hole 24 of the moving block 7 is fitted on 
the manual shaft, and the bolts are inserted into the slots 19 and 21 of the bracket 15 and 
are fastened as they are. As a result, the accurate positioning can be made to the N- 
position of the manual shaft of the automatic transmission with respect to the temporary 
fixing state of the N-position of the terminal block 3 and the moving block 7. 

After the inhibitor switch 1 was-is_assembled, the manual shaft rotates 
accordingly as the shift lever is moved to be inspected. At this time, the individual easily 
broken portions 37 are easily broken at the set torque. These easily broken portions 37 are 
provided in plurality in the circumferential directions between the first and second fixed 
portions 33 and 35. Therefore, the easily broken portions 37 can individually be 



suppressing their flexibility. 

The breaking strengths against the press-fittings of the protrusions 43 of the outer 
press-fit portions 41 into outer press-fitting accommodating portions 63 and the press- 




made so thin that they can be reliably broken at the set torque while 
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fittings of the protrusions 51 of the inner press-fit portions 49 into inner press-fitting 
accommodating portions 71 are set higher than the breaking strength of the easily broken 
portions 37. As a result, the easily broken portions 37 can be reliably broken without 
inviting any looseness in the press-fittings, while fixing the tack-fastening member 37 
reliably on the terminal block 3 and the moving block 7 by the press-fittings. 

When the easily broken portions 37 are broken, the first fixed portion 33 and the 
second fixed portion 35 are te-be-individually deformed inward. However, the first and 
second fixed portions 33 and 35 are supported and prevented from being deformed by the 
inward circumference 57 and the outward circumference 65, so that the easily broken 
portions 37 can be accurately broken at the set torque by transmitting the breaking force 
reliably to it. 

The outer and inner press-fit portions 41 and 49 are protruded at positions 
different from those of the outer and inner fastening portions 39 and 47 so that they can 
be restrained from the thermal influences of the th e rmally additionally fastenings of the 
outer fastening portions 39 and the inner fastening portions 47^ which have additionally 
been thermally fastened, and so that the outer press-fit portions 41 and the inner press-fit 
portions 49 can be r e frain e d from avoid the looseness due to the thermal influences. 
Therefore, the easily broken portions can be reliably broken. 

The broken state is shown in FIG. 6C. 

When the manual shaft rotates, as described hereinbefore, the second fixed 
portion 35 rotates with respect to the first fixed portion 33. As a result, a shearing force in 
the rotational direction acts on the easily broken portion 37. At this time, the shearing 
stress is concentrated at the stress concentrated portion 55 of the easily broken portion so 
that the stress concentrated portion 55 is broken, as shown in FIG. 6C. These broken 
faces 37a and 37b can be extended in the circumferential directions by setting the stress 
concentrated portion 55. 
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After being broken, the portion on the side of the broken face 37a and the portion 
on the side of the broken face 37b individually shrink according to the properties of the 
resin so that the broken faces 37a and 37b leave each other slightly. 

After shipping, therefore, when the user operates the shift lever to make a speed 
change, the manual shaft rotates Seso that the first fixed portion 33 rotates with respect to 
the second fixed portion 35. At this time, the broken faces 37a and 37b can be prevented 
from abutting against each other. With this structur e , it is possibl e to e liminat e th e 
r e p e titions of the state, in which a plurality of broken fac e s 37a and 37b ar e 
simultaneously brought by th e rotations into contact with e ach oth e r, and th e stat e , in 
which th e y ar e k e pt away from contact, and to pr e v e nt th e fluctuation of th e operation 
torqu e from being caus e d at th e shifting tim e aft e r broken by th e tack fast e ning m e mb e r 
29, 

When the stress-concentrated portion is not formed at an easily broken portion 
37A, as shown in FIG. 6D, on the contrary, broken faces 37Aa and 37Ab may be inclined, 
as shown in FIG. 6E. In this case, at the rotating time of the manual shaft, the broken 
faces 37Aa and 37Ab are liable to abut against each other to invite the fluctuation of the 
operation torque. By providing the aforementioned stress concentrated portion 55, 
therefore, the broken faces 37a and 37b can be formed in the circumferential directions, 
as shown in FIG. 6C, to prevent the fluctuation of the operation torque without fail. 

Even if the broken faces 37a and 37b are slightly inclined to abut against each 
other at the rotating time, moreover, the easily broken portions 37 are provided in 
plurality at different spacings so that they can be made to only abut once enly-at enea 
single place while aH-being prevented from simultaneously abutting during of rotation of 
360°. Therefore, the-cases in which of all abutm e nts and no abutment of the individual 
broken faces 37a and 37b all abut, or cases when none of these faces abut, are not 
repeated so that the operation torque can be suppressed from fluctuating. 
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It is naturally possible to adopt the structure of the easily broken portion 3 7 A, as 
shown in FIG. 6D. Even if the broken faces 37Aa and 37Ab might be inclined in this case, 
as shown in FIG. 6E, the easily broken portions 37A can be made to abut one by one in 
the rotation by providing them at different spacings in the circumferential directions, so 
that all of them can be prevented from simultaneously abutting to suppress the fluctuation 
of the operation torque. 

After the tack- fastening member 29 was -is also broken^-tee, the first fixed portion 
33 keeps the state ? in which it is fixed on the side of the terminal block 3 by additionally 
thermally additionally fastening it, and the second fixed portion 35 keeps the state in 
which it is fixed on the side of the moving block 7 by additionally thermally additionally 
fastening it. Therefore, the fixed portions 33 and 35 can be prevented from coming out to 
eliminate accumulation of dust. Even if the tack- fastening member 29 should come out 
after beinR broken, it would go out of the inhibitor switch 1 to keep the inhibitor switch 1 
eu Mree from any trouble. 

Thus, at the time of mounting the inhibitor switch 1, th e r e is requir e d no special 
positioning work using a jig or the like is required , and the inhibitor switch 1 can be 
accurately assembled in an extremely easy manner with the automatic transmission. 

Here, in the foregoing embodiment, the tack-fastening member 29 is mounted in 
advance between the terminal block 3 and the moving block 7. However, the tack- 
fastening construction can be modified by mounting the tack-fastening member 29 in 
advance between the case 5 and the moving block 7 and between both the case 5 and the 
terminal block 3 and the moving block 7. Moreover, the outer and inner fastening 
portions 39 and 47 are additionally thermally additionally fastened but may be fastened 
by screws or the like. The stress concentrated portion 55 can also be formed by forming a 
circumferential groove at the easily broken portion 37A of FIG. 6D. 
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